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Some Cross-Population Comparisons of Family Bias 
in the Effects of Schooling on Occupational Status 

Abstract 

It is a truism of research on social stratification that the effects of 
socioeconomic or family background on educational attainment lead to 
biases in the simple regression of occupational status Cor other 
putative outcomes of schooling) on educational attainr.ent. Using a 
structural equation model of sibling resemblance in educational 
attainment anc occupational status, Hauser and Mossel have found minimal 
evidence of fanily bias in the effects of post-secondary schooling on 
occupational status in a sample of Wisconsin brothers. In order to 
resolve this seemingly anomalous finding? the present analysis compares 
the Hauser^Mossel findings with those in larger samples of sibling pairs 
of the same and of ciixed sex in the Wisconsin Longitudinal Study and 
with pairs of brothers in Olneclc's Kalamazoo study. In the course of 
the analysis, some raethodological problems in cross-population 
comparisons of structural equation models are solved* The comparative 
analysis shows that family bias in the effects of schooling on 
occupational status may be much less than is commonly believed and that 
very large samples may be needed to measure it reliably. Moreover, the 
analysis suggests that estimates cf family bias are very sensitive to 
the specification of response variability in schooling* 



3 



SOm CROSS-^POPULATIOU COMPABISONS OF FAMILY BIAS 
IN THE EFFECTS OF SCKOOLIUG OH OCCUPATIONAL STATUS 



1.0 INTKODUCTIOU 

Hauser and Mosael (1982) found miniiaal- family bias in the effects 
of schooling on occupational status in a sample of 5l8 brothers drawn 
from the Wisconsin Longitudinal Study. Moreover, the regression of 
occupational status on years of schooling was insensitive to corrections 
for response variability in reports of schooling. In each sibling pair, 
one brother was a primary respondent who had gs^aduated from a Wisconsin 
high school in 1957 and was about 36 years old at the survey date. The 
other brother need not have graduated from higti school, but nearly all 
brothers (9b percent) had done so. The main difference between the 
populations of primary respondents and brothers is that the latter 
rar^ed from 20 to 50 years of age in 1975. Both members of each pair 
mast have participated in a telephone survey, which was conducted in 
1975 for primary respondents and in 1977 for their siblings, and both 
members must have held Jobs in April of 1970 and at the -survey dates. 
Most primary respondents were working in 1970, but many younger siblings 
were not in the labor force at that time. Thus, the siblings in this 
subsample are older than one might think from the nominal age 
restrictions. Finally, two cr three measurements of educational 
attainment or occupational status must have been ascertained for each 
rember cf the pair. 
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The purpose of this analysis is to ask whether the finding of 
minimal family bias is at all representative of samples of siblings 
drawn from the Wisconsin Longitudinal Study or elsewhere* For example* 
as noted by Hauser and Kossel (1982:2-3), there is some evidence that 
bias in schooling coefficients is less in the case of post-secondary 
schooling than in the case of primary and secondary education. Further 
analysis of the Wisconsin data can shed no light on that issue, but it 
seems useful to establish the generality of the finding about bias 
within other portions of the Wisconsin sample before seeking to compare 
it with other, more heterogenous samples. Thus, I first obtain new 
estimates of omitted-variable bias in some larger and less restrictively 
defined samples of Wisconsin siblings. These include pairs of sisters 
and brother-sister pairs? as well as pairs of brothers, I also attempt 
to evaluate the possibility that response variability in schooling may 
acccunt for observations of heterogeneity in the within- and 
between-family regressions of occupational status on schooling in these 
samples. 

Second, I compare findings for the Wisconsin brother pairs with 
those in the Kalamazoo sample? collected by Olneck (1576, 1977), The 
Kalamazoo brothers are? of course, far iess heterogeneous in geographic 
origin than those in the Wisconsin sample? but at the same time they are 
□ore heterogenous in age and in educational attainment, I first carry 
out unconditional tests of family bias in the Kalamazoo sample. Then, I 
evaliiate the sensitivity of these tests to OIneck's (iy76:*b6) estimates 
of respcr.se variability in schooling. Finally, I ccnstruct tests of 
family Dlas in zhe schooling coefficient tiiat pool data from the 
iCalazsazoo and Wisconsin sa^iples. Because of the differences in the 
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Kalamazoo and Wisconsin study designs and populations, I carry out two 
different types of interpopulation comparisons. In the first set, I 
compare the full set of family and school effects. This comparison is 
excessively broad in scope* since interpopulation differences in study 
design, aeasurementt and population composition could lead to 
significant differences in some coefficients, even if family biases were 
the same in the two populations. In the seconc! set of comparisons, I 
recast my model of sibling resemblance to generate a single parameter 
that describes family bias. Then, I test for interpopulation 
differences in this parameter, without having to condition on equality 
between populations in any other parameters of the model. 

This analysis is deliberately limited in scope. First, I have not 
attempted to exhaust relevant bodies of data, but only to establish 
whether the data analyzed by Hauser and Mossel are truly unusual in the 
absence of family bias. Second, the analysis focuses on family bias in 
the effects of years of schooling on occupational status. The present 
analysis does not attempt to generalize to other outcoii>es of the 
stratification process, like earnings. Further, in controlling shared 
family effects on siblings, the analysis does not account for several 
other sources of omitted variable bias in the schooling coefficient. 
These include tcental ability, school performance, social support, and 
aspiration, to the extent these factors vary independently within 
families and affect both schooling and occupational status. 
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2,0 A SIMPLE MODEL OF SIBLING RESEMBLANCE 

Figure 1 shows a simple path model of sibling resemblance in 
educational attainment and occupational status* X(B) and X(S) are 
measures of the educational attainment of primary respondent and 
sibling, respectively, while Y(B) and Y(S) are the corresponding 
measures of occupational :.vatus, X(B) and xCs) both load on a common 
family education factor, K(2), while each also loads on a unique, 
within-family component of education, K(l) or K(3): 

X(B) = K(2; + K(1) Cl) 
and XCS) s L(1)K(2) + K(3), (2) 

where COV 1k( i) ,K( j)l = 0 for ^ f i* Similar equations define between- 
and within-family components of occupational status: 

Y(R) = N(2) + N(l) C3) 
and YCs) = L(^)N(^) + N(3), W 

where COV [N(i) ,N( j JJ s 0 for i / Only one of LCD and L(2) is 
identified in the absence of other causes or effects of kCI) or N(2), 
and for the present analysis we assume L(1) ^ L(2) ^ 1 throughout. One 
might think this specification questionable, for example, in comparisons 
of the effects of parental characteristics on sons relative to 
daughters, but there is evidence to support it (Hauser 19S3)* 

Last, the model specifies regressions of occupational status on 
educational atcaiment for primary respondents, families, and siblings. 



respectively: 

N(l) * GClDKCD + 2(1), (5) 

NC2) ^ GC22)KC2) + 2(2), (6) 

and Hii) = G(3iS):<t3) + 2(3), (7) 



where COv[K(i),Z(i)] = COV [iC(i) ,Z( j)] = COV §(i) ,2( j)] ^ 0 for i / 



Page 5 



3-0 ESTIMATES OF THE MODEL IN ONE POPULATION 

3-1 Wisconsin Sibling Samples 

Table 1 gives estimates of several versions of the model of Figure 
1 in three Wisconsin samples; LISBEL IV was used to obtain maximum 
likelihood estimates (Joreskog and Sorbom iy76J* Panel A pertains to 
&16 pairs of Wisconsin brothers, previously analyzed by Hauser and 
MDSsel i^9bZ)* Appendix Tables A and B describe the variables in this 
sample and give their means, standard deviations, and intercorrelations. 
Panel B pertains to a less restricted sample of l623 pairs of Wisconsin 
brothers and Panel C to 596 pairs of Wisconsin sisters. These data have 
previously been analyzed by Kauser, Sewell, and Clarridge (1982J; 
Appendix Table C gives the data for these two samples. Throughout the 
present analyses, the standard deviations of all variables have been 
rescaled to range from 1 to 10; this simplifies both estimation and the 
presentation of findings. 

In each of the Wisconsin samples^ educational attainments and 
occupational statuses of Doth siblings were reported by primary 
respondents in the 1975 survey (Clarridge, Sheehy, and Kauser iy7b; 
Sewell and Kauser i960). In Panels B and C, the only restrictions on 
the samples are that the sibling was between 20 and ob years old and 
employed at the survey date. Panel A refers to a randon:ly selected 
subsadple of the cases in Panel 3 Where the brother was interviewed in 
^977, and - as roted above - both the brother and the primary respondent 
held jobs Ir: l970. Thus, relative to the sample of Panel B, the 
selection of brothers into Panel A reflects a random subsampling 
process, survey nonresponse? and changes in population definition that 
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were selective for smaller age cJifferences between brothers. 

Line Al of Table 1 gives unrestrictecJ estimates of the mocJel of 
Figure 1 in the sample of 5l6 pairs of Wisconsin brothers; these same 
results were reported in less detail by Hauser and Mossel tl9o2:Table 
5), Because of the differing selection criteria for primary respondents 
and brothers, the model of Line 1 yields distinct parameter estimates 
for each member of the pair. The model of Line A2 imposes the 
restriction, G(n) ^ G(33)t which says that the two within-family 

regressions have equal slopes. The data do not violate this 

2 

restriction; the likelihood-ratio test statistic, L , increases only by 
0--U2 with 1 degree of freedom (df)- The model of Line A3 adds the 
restriction of homogeneity in the within- and between-family ^ 
regressions, GCIl) - G(22) ^ G(33); this says that there is no family 
bias in the effect of schooling on occupational status. As in the case 
of the tvo within-family regressions, this restriction yields a 
negligible decrement in fit, L s o,13 on 1 df. Line A^ equates the 
variances in the disturbances of occupational status for the two 
brothers, and Line A5 equates the variances in within-family components 
of occupational status. Although the study design implies a potential 
violation of the latter restriction, the data also fit both of these 
restrictions. Thus, the final model in Line A5 specifies complete 
sirTmnetry betyeen primary respondents and their brothers in the structure 
of the data. 

Even from Line Al of Table 1, it is evident that there is 
substantial homogeneity in the withic- and betweec-family regressions in 
this subsacple. Indeed, the unrestricted betwesn-:"amily regression is 
less steep than ti::e nithin-brcther regression; in the model of Line A2, 
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the pooled within-family regression has a steeper slope than the 
between-family regression. Not only does this unexpected finding appear 
in the analysis of Panel A, but similar findings appear also in analyses 
of other indicators of educational attainment and occupational status 
within the same sample CHauser and Kossel l982:Table 5). This has 
aroused justifiable suspicions about the generality of such findings in 
tile Wisconsin data and other bodies of sibling data. 

Line B1 of Table 1 gives estimates of the model of Figure 1 for the 
less restricted sample of 1023 Wisconsin brothers. In this sample, the 
unrestricted between-family regression is apparently larger than either 
within-family regression. The model of Line B2 pools the two 

within-family slope estimates; here, there is nominally significant 

2 

heterogeneity between brothers CL = 7.8^* with 1 dfJ. Line S3 adds the 
restriction that all three regressions are homogeneous; the decrement 
in fit is nominally significant CL^ ^ 5.2^* with 1 df, p = 0.022J. While 
the between-family regression is about 20 percent larger than the pooled 
within-family regression (Line B2J, the bias is barely statistically 
significant in a sample that is three times larger than that of Hauser 
and Mossel* 

Following the analysis of Panel A, the last two lines of Panel B 
iaipcse additional symmetry restrictions on the parameters of the model. 
Here, the restriction on the disturbance variances is satisfied, but 

2 

that on the within-family variances in schooling is not satisified (L = 
S.So with 1 df). 
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These findings of heterogeneity and bias in the education slopes 

are sensitive to the specification of response variability. For 

example, in the sample of 518 male-male pairs, Hauser and Mossel 

estimated the error variances in the primary respondent's reports of his 

own and of his brother's schooling to be O.^Sb and 0,255, respectively. 

When models B1 to B3 are re-estimated with these error variances 

introduced to correct for attenuation in schooling (without taking 

account of their sampling variability), the evidence of heterogeneity in 

slopes between brothers and between within- and between-family slopes 

disappears. In the model corresponding to Line Bl, the test statistic 
2 

is L s 0,lfa on 1 df, and the slope estimates are 0,i*csd, 0,599, and 

0,57l for respondent, family, and brother, respectively. Note that 

neither the fit of this model nor the between-family slope is affected 

by the correction for attenuation. In the model corresponding to Line 

2 

E2, the test statistic increases only by L = i,^3 on 1 df, which is not 
statistically significant; that is, there is no longer significant 
heterogeneity between the slopes for primary respondent and brother. In 
this model, the pooled wlthin*family slope estimate is 0,539, and the 
between*family slope estimate is 0,595, so the nominal family bias is 
10,^ percent. However, when the within- and between-family slope 
estimates are pooled, the test statistic increases only by 1,36 with 1 
degree of freedom, so the family bias is not statistically significant. 
The final pooled slope estimate is 0,562, 

This is a crude adjustment for response variability because the 
estirnated error variances do not pertain to the full sample on which the 
slopes were estiziated and because the finaings just presented do not 
take account of sampling error in the estiiBates of response variability^ 
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At the same time, I think that there is no substantial reason to 
question the borrowing of parameters in this instance, and the findings 
on heterogeneity and bias could only be weakened by a proper treatment 
of response variability. 

Panel C reports an analysis of observed measurements of education 
and occupational status for &ytj pairs of sisters in the Wisconsin 
sample; there are feWer pairs of sisters than brothers because of the 
lower labor force participation of women* As shown in Line CI, the 
unrestricted parameter estimates for primary respondents and their 
sisters are nearly symmetric, excepting the greater heterogeneity of 
sister's schooling. The two within-family regressions are nearly the 
same (compare Lines CI and C2), and the estimated between-family slope 
is 22*7 percent larger than the pooled, within-family estimate. As in 
Panel A, however, the heterogeneity of slopes between persons and 
families is not statistically significant. As shown in Line C3j the 
additional restriction on the slopes increases the test statistic only 
by ^ 1,64 wiuh 1 df. The additional symmetry restriction on 
disturbance variances is satisfied within the sample of Wisconsin 
sisters (Line C4J, but the within-family variance of schooling is 
significantly larger among sisters than among primary respondents (Line 



I also re-estimated the models of Lines CI to C3 using the same 
estiinates of error variance in schooling that I used in correcting the 
results in Lines 51 to 33* I shall not report these results in detail, 
since they are cased upon error variance estimates for male-male pairs, 
and even the uncorrected estimates show no family bias In the 
fe::aie-fexale pairs. However, as one might expect, these estimates show 
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even leas evidence of family bias than do the uncorrected estimates for 
female-female pairs. 

These analyses provide weak evidence of hetergeneity in vithin- and 
between- family regressions of current occupational status on schooling 
in the Wisconsin sample, Amopg brother pairs, without taking account of 
response variability, the between- family regression is ^estimated to be 
21,^* percent steeper than the (pooled) within-family regression, yet 
this bias is barely statistically significant in a sample nearly 5 times 
larger that 'analyzed by Kauser and Mossel* Among nearly 600 pairs of 
sisters, the estiaiated bias is 25 percent, but it is not statistically 
significant at even the 0,05 level. When crude estimates of response 
variability in schooling are used to adjust the within-family slopes, 
there is no significant evidence of family bias in the schooling 
coefficients among male-male or among female-female sibling pairs. 
While the Hauser-Mossel sample shows even less evidence of family bias 
than the two larger samples of Table 1, the evidence in those two 
samples is also weak. In a later section, I pool the data across these 
and other Wisconsin samples in an attampt to obtain a more reliable 
estimate of the family bias, 

3-2 Kalamazoo Brothers 

Table 2 gives maximiun likelihood estimates of some models of 
sibling resemblance in educational attainment and occupational status in 
Oineck's (1976, ^^^^) data for 3^6 pairs of brothers from Kalamazoo, 
Michigan, These brothers were selected from the rolls of sixth graders 
in Kalamazoo public schools for the years l926 to 1930 and were followed 
up in 1973, Because of sample attrition and nonresponse, the Kalamazoo 
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data pertain to roughly one quarter of the men originally selected by 
Olneck; they include **only men who themselves completed an interview 
and who could be paired with at least one brother who also completed an 
interview** (Olneck 1977: 127) • These data are reproduced in Appendix 
Table D and Table While Olneck analyzed a number of socioeconomic 
outcomes, the reanalysis in Table 1 is restricted to current (1973 J 
occupational status (Panels A and CJ and to occupational status in the 
early career (Panels 5 and !>)• As in the Wisconsin data, educational 
attainment is coded in years of schooling, and occupational status is 
scaled on the Duncan SEI, 

One important difference in the design of the Kalamazoo and 
Wisconsin studies is that there is no intrinsic ordering of brothers 
within families in the Kalamazoo study. Consequently, there is an 
intrinsic symmetry in the parameters of the two within-family 
regressions, I compensated for this within the LISREL program by 
placing equality constraints on equivalent parameters and reducing the 
nominal degrees of freedom of each model by the number of redundant 
momenta in the variance-covariance matrix. For example, in the analysis 
of educational attainment and current occupation, there are nominally 10 
variances and covariances, but four of these are rediindant: one 
variance in educational attainment, one variance in occupational status, 
one within- brother covariance of educational attainment and occupational 
status, and one cross-brother covariance of educational attainment and 
occupational status. 
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Line A1 of Table 2 reports the parameters of the symmetric model of 
current occupational status in the Kalamazoo sample* Because of the 
intrinsic symmetry of the data, this baseline model fits exactly. The 
estimated ratio of between- to within-family slopes is 1,^56, which is a 
g^od deal larger than that in any of the Wisconsin samples « At the same 
time, when the within- and between-family slopes are pooled (Line A2), 
the decrement in fit is barely statistically significant (L = ^,58 with 
1 df, p = 0<03)< Moreover, in the case of early occupational status 
there is even less evidence of family bias* As shown in Line B1, the 
between-family slope is nominally 21,3 percent steeper than the 
within-family slope, but the difference between the two slopes is not 
statistically significant (L^ 2,52 with 1 df , p = 0,ll), 

Corrections for response variability in educational attainment and 
in occupational status are introduced in the models of Pant?l C and 
No parameters for response variability are identified in the model of 
Figure 1 as it stands, but Olneck (197t>:l86) reports correlations 
between true and observed values of educational attainment (0^96^), 
status of early occupation (0<896J, and status of current occupation 
(0,9l7J, Using these correlations, estimated components of error 
variance in the observed variables and introduced these variance 
components into the model* For example, educational attainment has a 
standard deviation of 2*73, and I estimated its error variance as 

2,73^ (1 - 0-96i4^) = ,5269- 
The error variance components were introduced here as constants, and 
their sampling variablility has been ignored. Consequently, as in my 
.^csinally corrected estisiates for the two Wisconsin samples, the 
sampling variability of the corrected estimate* 4ias been underestimated 
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to an unknown degree. 

As shown in Panels C and D, there is less evidence of family bias 
in the Kalamazoo data when they have been corrected for response 
variability. Again, the between -family slope estimates are indifferent 
to the corrections for response variability until they are pooled with 
the within-family slopes; the correction for attenuation only increases 
the within-family slopes and, thereby, the pooled slopes. In the case 
of current occupational status, the corrected ratio of between- to 
within-family slopes is K23, but the difference in slopes is not 
statistically significant. In status of early occupation, the corrected 
slopes are virtually identical. Thus, the evidence of family bias in 
slopes of occupat:^«onal status on schooling does not appear to be any 
more convincing in the Kalamazoo data than in the Wisconsin data, 

^•0 POOLING ESTIMATES ACROSS SAMPLES 

LaciC of statistical power may be one explanation of the 
unreliability of our estimates of bias. Now that statistical methods of 
testing for bias are available, our first real finding may be that the 
major sibling samples are not large enough to measure it. Of course, 
another possibility is that the family bias is not very large or 
Important, One way to help choose between these explanations is to pool 
estimates of bias across existing samples. That is, estimate a model of 
sibling resenblance simultaneously in samples from two or more nominally 
comparable populations and pool the estimates of family bias. Here, I 
first pool estimates of family bias across four sex-types of sibling 
pairs u"ithin the Wisconsin sample. Second, I pool estimates of bias for 
brother pairs in the Wisconsln.^and ^Kalamazoo samples, 
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^f*l Four Wisconsin Sibling Samples 

Table 3 gives estimates of models of sibling resemblance in 
educational attainioent and occupational status in 1975 for independent 
samples of Wisconsin siblings in each of the four possible sex 
combinations. The sex of the primary respondent is listed first in each 
combination, so male-female and female^male pairs are distinct. The 
same-sex pairs have already been introduced in the analysis of Table 1; 
there are 797 male-female pairs and 1020 female-male pairs. The data 
are reports by the primary respondent about her or his own educational 
attainment and occupation in 1975 and those of a randomly selected 
sibling. The main reason for variation across sex combinations in the 
number of observations is the lower labor force participation of women; 
in addition, there appears to be a tendency for male respondents to 
underreport the labor force activity of their sisters. In all, there 
are data for 4038 distinct sibling pairs. 

There are two reasons to suppose that the present estimates of 
family bias may be too large. First, as confirmed in the preceding 
analyses, a correction for response variability in schooling will 
increase the within-family slopes. Second, to the extent that measured 
family background characteristics affect both the common factor in 
schooling and that in occupational status, introduction of such 
background variables may reduce the between- family slope. The latter 
correction permits a decomposition of total family bias into portions 
attrioutable to measured and unmeasured family characteristics, but does 
not reduce the global estimate of bias. 
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Ihe first panel of Table 3 reports estimates of the basic model of 
Figure 1 in the four Wisconsin samples with no cross-group constraints 
on parameters. This model imposes one overidentifying restriction 
within each group by virtue of the normalization of equal loadings on 
the family factor for the primary respondent and the sibling (Hauser and 

^Sossel 1982), but the departure of the data from these restrictions is 

2 

negligible (L s 2.58 with ^ dfj. Estimates of this model for the 
same-sex pairs have already been presented in Table 1« There is prima 
facie evidence of family bias in the fact all of the between- family 
slope estimates are larger than any of the within-family estimates- The 
largest between-family slope, 0*664 in male-male pairs, is nearly three 
times larger than the smallest within-family slope, 0,2^*2 among female 
respondents in oaixed pairs. There is also a good deal of variability 
across groups in the within-family slope estimates (and in other 
parameter estimates); the largest within-family slope, 0,539 among male 
siblings in brother pairs, is more than two times larger than the 
smallest within-family slope. There appears to be less variability 
across samples in the between-family slopes, which range only from 0,5^5 
in female-female pairs to 0,66^1 in male-female pairs. 

In order to simplify and strengthen tests of family bias, I have 
pooled a numt>er of parameter estimates across the four sibling 
subgroups. In one model (not shown in Table 3), equality constraints 
were placed on all parameters that pertained to persons of the same sex 
and response status. For example, this reduced the number of 
«lthin-family slope estimates from 3 to 4, and the same reduction ;jas 
lade in the nuisber of parameters for within-family variances in 
schooling and in the ncmber of parameters for within-family disturbances 
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in occupational status. This set of 12 restrictions yielded a test 
statistic (relative to the model of Panel 1J of I? ^ 63*39, One might 
well think of the violations of these restrictions as of little 
substantive importance? and it is thus instructive to find that the 
sample is large enough for such trivial restrictions to yield a highly 
significant test statistic. 

Panel 2 of Table 3 shows the parameters of a model in which 
cross-sample equality constraints on parameters of the between-family 
regressions have been added to those on sex and response-status specific 
parameters of the within-family models. Relative to the model with only 
the latter restrictions? the fit statistic increases by 15-21 with 9 df, 
which is not statistically significant at even the 0,05 level. Again? 
one might think of rhese restrictions on bet ween- family parameters as 
substantively trivial? for all of the Wisconsin sibling pairs have been 
drawn from the same population of families- Vo put the matter in a 
slightly weaker fashion? many of the families from which one pair-type 
was drawn at random might also have contributed some other pair-type to 
the sample. 

As shown in Panel 2? these restrictions have reduced the apparent 
differences in within-family slopes and in within-family disturbance 
variances for each sex between primary respondents and their siblings- 
For this reason, I iisposed additional equality restrictions on the 
sex-specific within*family slopes and within-family disturbance 
variances? but not on the withtn-family variances in educational 
attainment, Ttiat is, the model specifies equal slopes and disturbance 
variances for brothers? regardless of response status? and it specifies 
equal slopes and disturbance variances for sisters, regardless of 
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response status; it does permit variances of schooling to vary by sex 
and response status • Panel 3 of Table 3 shows these constrained 
estimates- Relative to the model of Pane? 2, the fit deteriorates by 
9-78 with ^ df, which is nominally significant with p ^ O-Oil- Given the 
observed similarity of the unconstrained parameters in Panel 2 and the 
more signi_ficant test statistics associated with several trivial 
restrictions? I have conditioned the remainder of the analysis on these 
pooled estimates * The advantage in doing 30 is that there are now just 
two estimates of family bias, described by a ratio of 0,603/0,il62 s 
1-305 in the case of men and by a ratio of 0,603/0,3i>9 - K68O in the 
case of women • 

Conditional on the model of Panel 3 in Table 3? it is 
straightforward to test the statistical significance of these estimates 
-of family bias. The specification of equal between- family slopes and 
male, within-family slopes yields a test statistic of = 19^32 with 1 

4f , and the specification of equal between-family slopes and female, 

2 

bet ween- family slopes yields a test statistic^of L s 34,78 with 1 df. 
Both contrasts are highly significant. Thus, by pooling more than 4000 
Wisconsin sibling pairs and ignoring response variability in schooling, 
it has been possible to produce statistically significant test 
statistics for family bias in occupation-schooling regressions. 

In one test of the sensitivity of these findings, I obtained an 
estimate of response variability in schooling from the measurement error 
model of riauser and Mossel (1962:19-25) for Wisconsin brother pairs, I 
pooled the estiniates of response variances in the primary respondent's 

repcrts of his own and of his brother's schooling; the two estimates 

2 

were not significantly different (L 5-50. with 1 df). The pooled 
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estimate is 0,379 with a standard error of 0,023- Since the 
within-fainily variances in schooling differ substantially by sex and 
response status, so also do the corrections in slopes implied by this 
single estimate of response variability in schooling. For example, the 
estimate implies a reliability of 0,908 in the schooling of female 
respondents and a reliability of 0*945 in the schooling of male 
respondents. 

When this estimate of response variance is introduced into the 

model of Panel 3 in Table 3? the fit improves slightly relative to the 

2 

model without the correction (L s 89,10 with 29 df). The estimate of 

family bias declines to 20,6 percent among men and ^1,1 percent among 

women. Conditional on this specification of response variability, the 

restriction of equality in the between-family and male, within-family 

2 

slopes yields a test statistic of L = 9-73 with 1 df , and the 

restriction of equality in the between- family and female, within-family 

2 

slopes yields a test statistic of L s 1U,90 with 1 df. Both contrasts 
remain statistically significant, but they are less convincing than 
before. Interestingly, since the unrestricted within-family slope 
estimate for males (0,501) falls between that for females (0,U28) and 
the between-family slope estimate (0,60^), there is little deterioration 
in the fit of the model if one adds the specification of completely 
homogeneous slcpes to that of homogeneity in the female, within-fainily 
slope and the Detveen-family slope CL" = 0,70 with l df). In the model 
of complete homogeneity, the pooled slope estiniate is 0,530 with a 
stancarc error of 0,005, 
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I think it reasonable to suppose that the preceding adjustment for 
response variability is minimal, that is, that the correct adjustment 
might be larger and the evidence of family bias correspondingly weaker. 
For example, among 1452 Wisconsin men who were employed in-state in 
1964, Massagli and Hauser (l9&i:Table 9) estimated the error variarce in 
son's schooling as 0,608, As noted earlier, Olneck's (l976:l86J 
estimate of the reliability (0,929J of schooling reports among Kalamazoo 
brothers implies an error variance of 0,527; my own analysis of his 
repeated measurements of educational attainment and occupational status 
yields a larger point estimate, 0«862« Also, Bielby and Hauser 
11977^262) report estimates of error standard deviations in years of 
schooling of l,OS and 1*03 among 813 nonblack male respondents to the 
March 1973 Current Population Survey who also completed the Income 
Supplement Reinterview, and they report estimates of 0-97, U76, and 
0*60 for three measures of schooling among 556 nonblack male respondents 
to zhe March 1973 CPS who also completed the Occupational Changes in a 
Generation Supplement and Reinterview, All but one of these various 
estimates is substantially larger than that employed in the preceding 
calculations. 

Rather than basing further calculations on another of these point 
estimates, I turn the problem around and ask how large an estimate of 
response variability in schooling is required to account for the 
observed heterogeneity in within* and between* family regressions. That 
is, conditional on homogeneity of within- and between-family 
regressions, randcm error variance components in schooling are 
Identified, Distinct estimates for primary respondent and sibling are 
identified within each of the subsaiaples, but for the present purpose I 
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have pooled these estimates within sex and response-status combinations* 

Thus, in the least restrictive model of this form, I estimate response 

variance components in the schooling of male respondents, U358 (0*2^11), 

male siblings, 1,000 (0,2^8), female respondents 0,95^1 (0,l58), and 

fetnale siblings 0,973 (0,196); standard errors are given in 

parentheses. The fit of this model is slightly better than that of 

Panel 3 in Table 3 (L^ = 85,23 with 27 of)- Under this model, the 

pooled estimate of the slope is 0,606 (0,023)- Further, the differences 

among the ^ estimates of the response variance in schooling are not 

statistically significant. When I pool the estimates across response 

2 

status within sex, the test statistic increases by L = 2,72 with 2 df; 
the pooled estimates are l,l8l (,2l7) for men and 0,965 (0,1^*1) for 
women. When I pool these two estimates, the test statistic increases by 
1,32 with 1 df; the pooled estimate of response variance in schooling 
is 0,972 (0,lil3)- In this model the pooled estimate of the regression 
of occupational status on schooling is 0,593 (0,019) • The overall fit 
of the model, = 89,27 with 30 df, is virtually the same as that of 
Panel 3 in Table 3- 

If one accepts this estimate of response variability - which falls 
well within the range of other published estimates * there is no need to 
specify either family biases or sex differentials in occupational 
returns to schooling, I think it most interesting that a single 
estimate of response variability in schooling may account for the two, 
quite distinct estimates of family bias that were obtained for males and 
fer:ales. The reason, mentioned briefly above, is that the observed 
variance in schooling^ as well as the within-famiiy regression of 
occupational status on schooling, is less among females than males. For 
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example, the pooled estimate of the total variance in schooling among 
female respondents is ^*1^0, so the implied reliability of schooling is 
1 - 0.972/i*. lilO s 0.765, Among nale respondents, the pooled estimate of 
variance in schooling is 6.89^4, and the implied reliability is 1 * 
0.&72/6.89i4 s O.S59. The specification that reports of schooling by or 
about men and women are equally accurate - in the sense that the scatter 
ol observations about true values is the same - leads to far larger 
adjustments in estimated slopes for women than for men« In fact, the 
implied correction in female, within-family slopes is larger t^han needed 
to eliminate the family bias; recall that tne initial estimates of 
response variance in schooling were lower for females than malw. If I 
estimate a single error variance component in schooling by specifying no 
family bias among men, but not necessarily among women, the resulting 
estimate of the female slope, O.618, is actually larger than that of the 
pooled male and between-^ family slope, 0«595; however, those two slope 
estimates are not significantly different from each other. 

Aside from the issues surrounding heterogeneity in slopes, there is 
another interesting sidelight to the possibility that the error variance 
in schooling may be close to 1_0. It substantially affects our 
estimates of the relative heterogeneity of families with respect to 
schooling outcomes. For example, in the model of Panel 3 in Table 3j 
the between- family variance in schooling, 2.254, is less than half the 
within-family variance among male primary respondents or siblings. If 
the error variance in schooling is 0.972, then the between-family 
x'ariance conponent is more than half the true within-family variance- 
The effect is much larger asicng feizales. In the case of female 
respondents, the observed within-family variance in schooling is 83 
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percent as large as the be tveen- family variance, but the corrected 
within-family variance is only ^0 percent as large as the between- family 
variance. In the case of female siblings, the observed wtthin-family 
variance in schooling is 27 percent larger than the between- family 
variance, but the corrected within family variance is 84 percent as 
large as the between- family variance. Not only do these corrections 
alter our estimates of the relative variability of schooling outcomes 
\fithln and between families, but they also illustrate what is to me, at 
least, a non-obvious fact, that there is inverse variation between two 
important family effects on achievementj the greater the homogeneity of 
educational outcomes within families, the less is the family bias in the 
effects of schooling on occupational status. 



It is not clear quite how seriously one ought to take these 
results, I think they should carry more weight, say, than Griliches' 
(1979:353-35^) "back of the envelope** efforts to show that response 
variability may account for observed family biases in earnings functions 
for men. At the same time, I make no claim that they provide the last 
word on the subject, even in the Wisconsin data. The data actually 
include multiple measureinents of the educational attainments of 
respondents and siblings in subsamples of all four sex-pair types, not 
aierely those analyzed by Hauser and Mossel (l9&2). Further analyses of 
those data should permit a more convincing specification of the relative 
Importance of family bias and response variability in the observed 
heterogeneity of within and between-family regressions of occupational 
status on schooling. The importance of pursuing these analyses is 
indicated 5y the fact that they may also help to explain sex 
cifferenrials in the effects of schooling, 
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4<2 Kalamazoo And Wisconsin Brothers 

By comparing the regressions of occupational status on schooling in 
the 518 Wisconsin brother pairs of Hauser and Mossel (l982) with those 
in the 3^6 Kalamazoo brother pairs of Olneck (l976, l977), I hope to 
increase the generality, as well as the statistical power of my 
estimates of family bias. In both these samples, all of the 
observations are based on self-reports by each member of the pair. The 
samples differ because of the local character of the Kalamazoo sample, 
the greater range of ages it includes, and the absence of any explicit 
truncation of the schooling distribution; moreover, the Kalamazoo data, 
but not the Wisconsin data, are intrinsically symmetric. 

Panel A of Table ^ reports the estiaiates of a model, like that of 
Figure 1, in which no cross-population constraints have been imposed on 
the Wisconsin and Kalamazoo data. However, to simplify the analysis, I 
have imposed constraints of complete symmetry on the Wisconsin data, 
which account for the imperfect fit of the model. Obviously, there are 
a number of oifferences in the estimated parameters of the model in the 
Wisconsin and Kalamazoo data. For example, the within-family slope 
estimate is nearly 75 percent larger in the Wisconsin than in the 
Kalamazoo data, and the between-family variance in educational 
attainment is twice as large in Kalamazoo as in Wisconsin, Panel B 
gives a set of pooled estimates for KalamaiDo and Wisconsin, estimated - 
under the assumption that all of the parameters are the same in both 
populations. This model does not fit (L ^ 71-74 with 10 df ) , nor is 
t^*ere any reason for it to fit, given the several differences between 
the two samples that I have just enumerated. However, conditional on 
this specification of complete homogeneity between the two populations, 
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the additional restriction of equal within- and between-fajDily 
regressions does not lead to a significant deterioration in fit. As 
shown in Panel C, the test statistic increases only by 0,79 with 1 df. 

In an effort to condition the pooled test for bias on a more 

acceptable model, I specified a model in which the within- and 

between-family slopes, but no other coefficients were equal in the 

i4isconsin and Kalamazoo samples* These estimates are shown in Panel D 

of Table Again, the data are inconsistent with the cross-sample 

equality constraints; the contrast of the model of Panel D with that of 

2 

Panel A yields a test statistic of L ^ 2i*,66 with 2 df. As shown in 
Panel E, the additional constraint of homogeneity in the within- and 
between-family--regressions~doeS' not lead- to any further deterioration in - 
fit. 

In order to avoid pooling heterogeneous coefficients as a condition 
of the test of family bias, I recast the basic model of sibling 
resemblance to Include a single parameter for the ratio of within-family 
to bet ween- family slopes. That is, the model is written to include a 
single parameter whose value Is the reciprocal of the measure of family 
bias that I have used descriptively throughout the preceding text. 
Using this model, it is possible to pool estimates of family bias across 
samples and to test the significance of the pooled estimate of bias 
without conditioning on cross-sample equality of any other coefficients 
in the model. 

Figure 2 shows a path diagram of the revised model. In the revised 
r:odel, there is a single slope, G, for the regressions within and 
cet;^"een families. However, rather than specifying unit slopes in the 



ERIC 



27 



Page 25 



regressions of individual educational attainment on its family 
components, the model specifies a free parameter, L, which takes on the 
same value for the primary respondent and sibling. If G and L are each 
free parameters of the model, C is the within-family slope of the model 
of Figure 1, and L is the ratio of within-family to bet ween- family 
slopes in that model. In the setup of Figur© 1, to test the hypothesis 
that there is no family bias, it is necessary to place an equality 
constraint on the within- and between-family slopes and to compare the 
fit under that constraint with the fit of a model excluding that 
constraint. In the setup of Figure 2, the same hypothesis can be tested 
simply by observing whether a confidence interval about L includes 1*0. 

Panel A of Table 5 reports the estimates of this moael with no 
cress-sample constraints in the Kalamazoo and Wisconsin data. The model 
is equivalent to that of Panel A in Table ^. Notice that the 
reparameterization of the model rescales the between- family variance in 
schooling and that the bias parameter, L, is in each sample the ratio of 
the previously estimated within-family and between-family slopes. A 95 
percent confidence interval about the bias parameter includes 1.0 in the 
Wisconsin sample, but not in the Kalamazoo sample. 

Panel B of Table 5 gives estimates of the model under the 
constraint that the bias parameter, but no other parameter of the model, 
is the same in the two populations. This constraint increases the test 
statistic by = 2^92 with 1 df, so we are unable to reject the 
hypothesis that family bias is the same in the populations from which 
the Kala=:azoo and Wisconsin samples were drawn. In Panel C of Table 5, 
the pooled bias parameter is fixsd at unity, which says there is no 
fanily bias in either population. Under this model, the test statistic 
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Increases by L s U68 with 1 df relative to that under the model of 
equal bias; we are unable to reject the hypothesis that there is no 
family bias. The same hypothesis could have been tested simply by 
noting that 1-0 is included in a 95 percent confidence interval about 
the estimate of bias in Panel B« 

In short, without having to specify homogeneity in any parameters 
of sibling resemblance between Kal*^azoo and Wisconsin brothers? I have 
found that there is no substantial evidence that family bias differs in 
those two populations. Moreover, even without any adjustment for 
response variability in schooling in either population, I have found 
that the pooled estimate of family bias is negligible, 

5,0 CO!JCLUSION 

In Hauser and Mossel's sample of 5l8 Wisconsin brother pairs there 
was negligible evidence of family bias in the regressions of 
occupational status on schooling, whether or not the data were corrected 
for response variability in reports of completed schooling. In light of 
our theoretical expectation that family bias would be substantial, and 
of the appearance of such bias in other samples, the present analysis 
has investigated family biases in other Wisconsin sibling samples and in 
Olneck's sample of Kalamazoo brothers. 

The Kauser-Mossel sample does appear to be unusual in the fact that 
there is so little prinia facie evidence of family bias in the schooling 
ocefficient. The present analysis suggests that fanily biases are 
subject to a great deal of sampling variability, so it should cone as no 
surprise When they fail to appear in a sample. For example, in an 
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analysis of current occupational status (Table 5) in the Hauser-Mossel 
sample a two-sigma confidence interval about the ratio of within- to 
between- family slopes ranges fron 1*3^7 to 0,703, and in the Kalamazoo 
sample a two-sigma confidence interval about this ratio ranges from 
0.93s to O.iiZ^. 

Even in samples where there is prima facie evidence of family bias, 
it may not be statistically reliable. For example, the bias is 
significant just beyond the 0,05 level in the case of current 
occupational status in the Kalamazoo sample, but in the same sample it 
is not statistically significant in the case of occupational status of 
the first job. In a much larger sample of 1623 Wisconsin brother pairs, 
the observed ratio of between-family to within-family slopes is 1,21, 
but that bias is barely significant at the 0,0:? level. In a sample of 
59S Wisconsin sister pairs, a slightly larger observed bias, 1,25, is 
not statistically significant. In a comparative analysis of current 
occupational status among Kalamazoo and Wisconsin men, there was no 
substantial evidence of family bias. Only by pooling sex-specific bias 
estimates across samples of more than ^000 Wisconsin sibling pairs was 
it possible to obtain statistically reliable evidence of family bias, 

^3oreover, where heterogeneity did appear in within- and 
between-family regressions of occupational status on schooling, it may 
nell have been an artifact of response variability in schooling. In the 
sanple of 1b23 W^isconsin men, a modest . correction for response 
variability eliminated the family bias. In the Kalamazoo sample, the 
family bias disappeared *hen Olneck's estimate of the reliability of 
schooling «£s introduced. In the pooled sample of 4038 Wisconsin 
sibling pairs, the family bias was substantially reduced by introducing 
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a miniical estiaate of response variability in schooling. In the same 
pooled sample, the specification of absolutely no family bias implied an 
estiaate of response variability in schooling that was consistent with 
other published estimates, 

Ky reading of the present evidence is that family biases in the 
effects of schooling on occupational status are a good deal weaker and 
more variable than most investigators, including myself, have previously 
thought. It will be interesting to see whether sampling variability 
also accounts for the uneven evidence of family bias in earnings 
functions. Recall Griliches' (1979:S5^J complaint that "something else 
^besides response variabilit]^ must be going on." Another matter worth 
pursuing elsewhere is the evidence of omitted variable bias in schooling 
regressions with explicit measures of family background. Should we 
believe the ubiquitous evidence that the schooling coefficient declines 
under controls for socioeconomic background? It is tinie to take t^at 
question seriously. 
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FIGURE i.A structural equation modet of sibling resemblance in 
educational attainment and occupational status 
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FIGURZ 2« A structural equation model of sibling resemblance 
In educational attainment and occupational status 
with a parameter for family bias 
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Table K Haximun likelihood eatlmatea of vodela ot sibling rea^bUnce In educational attainment and occupational status: 
Viaconaln danplea* 



Slopes 



Var* in ed* att* 



Var* In occ* status 



Measures of fit 



Sample and utodel 



Itesp* 



Pam. 

^22 



Sib 

^33 



Besp* 



Fam* 



Sib 



Itesp* 



Pam* 



Sib 



L dr p 



A* Wisconsin sanpie: 518 maU-mal^ pairs (fron Hauser^-Hossel 1982) 



- 1 



0.636 0.638 0.697 



2.432 1.955 2.9aa 



(0.074) (0.073) (0.062) (0.240) (0.222) (0.263) 



2. Ada Y 



u 



3. AtJtJ Y 



u 



'33 



'Z2 



0.672 0.635 0.672 



2.432 T.950 2.993 



fO.OUfi) (0.072) (O.OW (0.240) (0.222) (0.263) 



'33 



0.658 0.658 0.658 



2.437 T.950 2.988 



(0.030) (0.030) (0.030) (0.240) (0.222) (0.263) 



4. Ada ^ 



5* Add <fr^ = * 



0.658 0.658 0.658 



2.437 1.950 2.9fia 



(0.030) (0.030) (0.030) (0.240) (0.222) (C.263) 



0.658 0.658 O.658 



2.713 1-950 2.713 



(0.030) CO. 030) (O.O3O) (0.169) (0.222) (O.169) 



B. Wisconsin saople: T623 i&ale*oale pairs (from Hauser-SewelUClarrldge 1982) 



0.425 0.599 0.539 



3.849 2.969 4.482 



(0.032) (0.031) (0.028) (0.210) (0.191) (0.224) 



2. Add Y 



11 



^33 



0.490 0.595 0.490 



3.886 2.961 4.451 



(0.022) (0.03T) (0.022) (0.210) (0.l92) (0.224) 



3, Add Y^^ " Y 



^22 



'33 



0.530 0.530 0.530 



3.846 2.964 4.489 



(0.013) (0.013) (0.013) (0.210) (0.l92) (0.225) 



4 . Add - i|» 



5. Add - > 



0.529 0.529 0.529 



3.848 2.964 4.489 



(0.013) (0.013) (0.013) (0.210) (0.192) (0.225) 



0.529 0.529 0.529 



4.169 2.964 4.169 



(0.013) (0.013) CO. 013) (0.146) (0.192) (0.146) 



3.335 0.811 3.248 

(0.272) (0.184) (0.269) 

3.323 0.fil5 3.24fi 

(0.272) (O.T64) (0.268) 

3.320 0.816 3.251 

(0.272) (0.184) (0.269) 

3.286 0.816 3.266 

(0.204) (0.184) (0.204) 

3.286 0.816 3.286 

(0.204) (0.164) (0.204) 



3.165 0.511 3. 151 

(0.145) (0.093) (0.143) 

3.194 0.516 3.144 

(0.144) (0.094) (0.143) 

3.207 0.528 3.146 

(0.145) (0.093) (0.143) 

3.177 0.528 3.177 

(0.112) (0.093) (o.iia) 

3.177 0.528 3.m 

(0.112) (0.093) (0.112) 



0.73 
1.15 
1.28 
1.32 
3.51 

0.18 
8.02 
13.26 
13.37 
17.33 



1 0.39 

2 0.56 

3 0.73 

4 0.86 

5 0.62 

1 0.67 

2 0.02 

3 0.00 

4 0.01 

5 0.00 
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Table 1. Continued. 





Slopes 




Var* 


In ed* att* 


Var* In 


occ* status 


Measures of 


nt 


Sample aod model 


Hesp* 

^1 


Pao, 


Sib 


Hesp* 


Pan* 


51b 


Hesp* 
*1 


Patt. 


51b 
*3 


l2 


df 


p 


C* Wisconsin sample; 


596 female. female 


palr^ (frota Rauser^Sewell-Clarrldge 


1982) 
















0*435 
(0*076) 


0.545 
(0*051) 


0**t37 
(0*052) 


1*807 
(0*185) 


1*964 
(0*190) 


2*734 
(0*220) 


3*044 
(0*217) 


0.137 
(0*127) 


2*832 
(0*107) 


1*44 


1 


0.23 


2, Add t^^ - 


0*436 
(0*0li5) 


0,545 
(0*053) 


0*436 
(0*045) 


1*807 
(0*184) 


1*964 
(0,190) 


2*733 
(0,219) 


3*044 
(0*217) 


0*137 
(0*127) 


2*832 
(0*207) 


1*44 


2 


0*49 


3, Add t^^ ' 


- Y-3 0,465 
(0,025) 


0,4S5 
(0*025) 


0,485 
(0*025) 


1,798 
(0,184) 


1,966 
(0*190) 


2*743 
(0*220) 


3,057 
(0,217) 


0,143 
(0*126) 


2,833 
(0*207) 


3,08 


3 


o,3fl 


M, Add - *j 


0,466 
(0.025) 


0,486 
(0.025) 


0,486 
(0*025) 


1,798 
(0*184) 


1*966 
(0,190) 


2.743 
(0.220) 


2.945 
(0.170) 


0*143 
(0, 126) 


2*945 
(0*170) 


3*a7 


4 


0.42 


5, Add «^ - ♦j 


0.486 
(0,025) 


0,486 
(0,025) 


0*486 
(0*025) 


2*270 
(0*131) 


1,966 
CO, 191) 


2*270 
(0.131) 


2.946 
(0,170) 


0*142 
(0,127) 


2,946 
(0*170) 


13*42 


5 


0*02 



Note; Parenthetic entries are standard errors* Wisconsin data are based on reports by the prlosary respondent In the 1975 survey. 
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Table 2* Haxlimim likelihood estimates of iDodela of sibling reaeablance In educational attalcuient and occupational atatua; 
Kalaoiazoo brothera CN=3D6)* 





SloPea 


Var* in 


ed* att* 


Var* In 


occ, atatua 


Measure a of 


fit 


Dependent variable and model Brother 

ni"^33 


Family 


Brother 
♦l-*3 


Family 
*2 


Brother 


Family 
♦2 


2 

h 


df 


p 


A* 


Current occupational status; Uncorrected eatlimates 


















1* Syuunetry 0*M01 

(0*052) 


0*56D 
(0*0ii9) 


3-361 
(0*256) 


11*092 
(0*455) 


3*170 
(0*241) 


0,262 
(0*l9l) 


0 


0 


1*00 




(0*027) 


0*498 
(0*027) 


3-361 
(0*256) 


4*092 
(0*455) 


3<201 
(0<244) 


0,292 
(0,159) 


4*55 


1 


0,03 


B* 


Early occupational atatua; Uncorrected 


eatlnatea 


















K Symmetry 0*559 

C0*0M5) 


0*676 
Co*04M) 


3-361 
(0*256) 


4*092 
(0*455) 


2*354 
(0<l5l) 


0*351 
(0*151) 


0 


0 


1*00 




hi ' ^21 " ^33 ,«>'620 

(0*024) 


0*620 
(0*024) 


3-361 
(0*256) 


4*09t 
CO*455) 


2*397 
(0,182) 


0*36t 
(0*150) 


2*52 


1 


0*11 


C* 


Current occupational atatua; Corrected 


for responae variability 
















1* Symmetry 0**»75 

(0*062) 


0*56M 
(0.0t)9) 


2*5311 
(0*256) 


4*092 
(0,455) 


2,2l5 
(0*243) 


0<262 
(0,191) 


0 


0 


1*00 




2* ' >2'> ' ^33 0-539 

tO*0?9) 


0*539 
(0*029) 


2*502 
(0*252) 


4*122 
(0*455) 


2*196 
(0*242) 


0*290 
(0*155) 


1,32 


1 


0*25 




Early occupational atatua; Corrected Tor reaPonse 


variability 
















1 * Symmetry 0*662 

(0*055) 


0*675 
(0*044) 


2*534 
(0*256) 


4*092 
10*455) 


1,072 
(0,l54) 


0,351 
(0,151) 


0 


0 


1*00 




^1 " ^22 ■ '33 

(0*026) 


0*671 
(0*026) 


2*527 
(0*252) 


4*099 
(0,456) 


1,067 
(0,182) 


0,354 
(0,149) 


0*03 


1 


0*56 



ERIC 



Note; Parenthetic entrlea are atandard errors; theae are undereatliaated In Panela B and C because of failure to take account of 
aamPUng variability In reaponae varlancea* Data fron Olneck (l977> with <crTor variance estiaatea baaed on oineck 
(1976;156)* 
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Ttbltt 3* HaJclfflUffi likelihood e^tlaatea of DodeXa of aiblljie 

^cid occupation^ atituai Visconalo sacple subgroups. 







Slopes 


Tar* 


m «d* att* 


Tar* In 


occ. 


atatu3 


Hodel and Subgroup 


















B«p. 


Fw. 51b 


Bftsp. 


Fatt* ' 51b 


BeaP. 


Faa. 


51b 






^22 ^33 


♦i 


*2 *i 




*2 


*3 



1* Ho croaa*a»b^oup or WltMft wbgroup con^tralntar x 2.5B vlth 4 df, ^ ± 0.63 

Hale-«ale 0.425 0*599 0*539 3.949 2.969 4.ba2 3*l65 0*511 3-131 

CHrl623) (0*032) (0*031) (0.026) (0.210) (0.l9l) C0*22i|) (0.145) CO. 093) (0*1^3) 

Hale-fesale 0*40B 0*664 0.347 5*771 1 .695 3* 172 3*907 0.022 2*690 

CMr797) (0*035) (0.065) (0.0^9) (0*356) C0.23l) (0.263) (0*229) (0.126) (0*l62) 

Fesale^feBale 0.435 0*545 0.437 1.807 1*964 2.734 3*044 0*l37 2*632 

(K=596) (0*076) (0*05^) (0*052) (0.165) (0*190) (0*220) (0.217) (0*127) (0.207) 

FcsaXe-Q&le 0.242 0.63^ 0.^24 1.965 2.111 5.^29 2.665 0.l36 3.904 

<H=1020) (0-064) (0*0*(9) (0.03l) (0*lS3) (0*156) (0*288) (0.175) (0*115) (0.205) 

2. £qual Parameters for sase sex anC reaPCns^atatua: ^ 51*15 yit£) 25 df» p = 0.00 

^alensaXe 0*427 0.605 0.468 4.653 2.262 5.011 3*518 0.239 3.565 

(0*022) (0.C23) (0.020) (O.lSl) (0,095) (0*177) (0*115) (0.056) (0.115) 

Male-fesale 0.427 0.605 0.390 4.653 2.262 2.903 3*^18 0.239 2.637 

(0*022) (0.023) (0.033) (0.15l) (0.096) (O.I61) (0*ll5) (0*056) (0.119) 

Fesale-fesale 0.304 0.605 0*390 1.550 2.262 2.903 2.563 0.239 2.637 

(0.047) (0.023) (0.033) (0.122) (0.095) (O.I6I) (0.122) (0.056) (0.119) 

Feaaie^le O.3O4 0.603 0.455 1.850 2.262 5.011 2.863 0.239 3.565 

(0*047) (0.023) (0.020) (0.122) (0.095) (0.l77) (0.122) (0.056) (0.115) 

3. Add «Qual aex-apeciflc alopea and dlaturbajice variances: - 90.96 ylth 29 df» p = 0.00 



Male-poale 


0*462 


O.6O3 


0.462 


4.710 


2.25* 




.994 


3.542 


0.2*»7 


3.5*»2 




(0*015) 


(0.023) 


(0.015) 


(0.151) 


(0.095) 


(0. 


176) 


(0.089) 


(0.056) 


(0.059) 


Hale-^f«sale 


0*^62 


0.6C3 


0.359 


4.7TO 


2.254 


2* 


,872 


3*5^2 


0.247 


2.762 




(0.015) 


(0.023) 


(0.026) 


(0.151) 


(0.095) 


(0. 


160) 


(0.089) 


(0.056) 


(0.091) 


r^al*-fe=ale 


0-359 


0.603 


0.359 


1.552 


2.254 


2. 


872 


2.762 


0.247 


2.762 




(0.025) 


(0.023) 


(0.025) 


(0.122) 


(0.095) 


(0* 


160) 


(0.091) 


(0.056) 


(0.091) 


Fe:sale-i=ale 


' 0.359 


0.603 


0.462 


1.£B2 


2*254 


*. 


994 


2.762 


0,247 


3-542 




(0*025) 


(0*023) 


(0.0l5> 


(0*122) 


(0.09S) 


(0. 


176) 


(0*091) 


(0*056) 


(0.0S9) 



Kote; See lext for expXar^tlon. 
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TAbX« 4* M>x1jb« lllcellhoQd «stlMt«9 of ftodel^ of albllo;^ resevbluct In tdueatlon&l 
«r.tAliiMftt ud oecupatlon&l 4t«tia: Fooltd dat« for VXscoiuia 
bisuzoo (K^B^i^) brotbcra* 



ttodtl 


SLcapes 




ia vd. stt. ' 




ia oec* 


9tAtU3 








♦3 *2 


♦1- 


♦3 


*2 



5 

No r«3tnctloaa (except ajsetry ia tht Vlscofuia dat*): L £ 6.63 vltb 4 df, p & 0.1b 

Ulacaxoo 0*kOl 0.584 3-361 4*092 3-170 0*2b2 

(0*OS2) (0*ail9) (0*250) (0*li^) (0.241) (0*191) 

ULsconaia 0*6a2 0.b65 2*654 1*923 3*289 0*^1 

(0.047) (0*074) (0*176) (0*226) (0*205) (0*183) 

2 

5fts« coefficients Iji etcb populetloo; L & 71*74 vltb 10 dT, p & 0*00 

Iboled eatlutes 0*55£» 0*618 3-057 2*791 3*301 0*589 

(0*035) (0*043) (0.147) (0*221) (0*15^) (0.134) 

2 

£t3e coefficients, booogeneoua refressloGa: L « 72*53 vltb 9 df , p ' 0*00 



r^Mled eatlsates 


0*534 


0*5S4 


3*057 


2.791 


3*302 


0.592 






(0*020) 


(0*020) 


(0* 147) 


(0*221) 


(0*159) 


(0*134) 


SAse slopes ia eecb population; « 


31.29 vltb 6 dr« 


p X 0.00 










0.572 


0.5tt5 


3*3b5 


4*0&4 


3*268 


0*2b7 






(0.033) 


(0*041) 


* (0*250) 


(0*457) 


(0.249) 


(0*191) 


Utscocisia 




0.572 


0-585 


2.850 


1*929 


3*323 


0.b12 






(0.03i>) 


(0.041) 


(0*177) 


(0*227) 


(0.207) 


(0.185) 


£ase ;iIopes, 


boeogeneous re^esslooa: 


* 3^*33 «ltb 


7 df . p « 


0.00 




Iblasasoo 




0*578 


0*57& 


3.361 


4*092 


3.275 


0*262 






(0*020J 


(0.020) 


(0.256) 


(0.455) , 


(0.249) 


(0*1S1J 


Vloconsia 




0.57CI 


0.578 


2.854 


1*923 


3.319 


0.815 






(0.020) 


(0.020) 


(0.178) 


(0*226) 


(0*200) 


(0.165) 



}bte: See text for explmnatlon. 
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Ttble 5* Ktxlaia lllcellhood eatlsatea of oodela of albllisg r«ac£bZance ia eductttionaZ 
i^t^nsent oecup4tiocul status vltb 1 paraaeter for heterog^nflty lit 
vithlR. an^ betw«en*fanlly rcgresdlons: Pooled data for VlMORsia (K=5t8) and 
Kalaoazoo CKs346) brothers* 



H^eZ 


SZopea 


Var. in 


ed* att* 


Tar. in oec 


* status 


T 


\ 








♦2 


A. 


Mo restrictions (except 3y^s>etnr In the Vlsconsin data): = 6* 


63 vitn 4 df t 


p « 0.T6 




Kalaaazoo 


0.401 


0.686 


3.361 


8.696 


3.170 


0.262 






(0.052) 


(0.126) 


(0.256) 


(3*27ft) 


(0.241) 


(0*191) 




Vlaconaln 


0*682 


1.025 


2.854 


1.829 


3.289 


0.800 






(0.0*7) 


(0*161) 


CO. 178) 


(0.614) 


(0.205) 


(O.I83) 


B* 


Equal X ia 


^Zasazooi visoocsio: s 


9*55 with 5 df 


, p 3 0.089 








KaZa=a*oo 


0.461 


0.863 


3.SS3 


5.513 


3.1^2 


0.29T 






(0.039) 


(0.098) 


(0.255) 


(1.389) 


(0.242) 


(0*188) 




Vlaconaio 


C.639 


0.863 


2.853 


2*5£T 


3.25* 


0.792 






(0*OiiO) 


(0*098) 


(0*178) 


(0*£47) 


(0.205) 


(0.184) 


C. 


^ = 1 in ICalazazoOr Vlacor^in: 


= 11.23 with 6 df. 


p = 0,082 








Kalanarco 


0*496 


KOOO 


3^361 


4,092 


3.201 


0.292 






(0,027) 




(0.256) 


(0.458) 


(0.244) 


(C.n89) 




Viscooain 


0,676 


1,000 


2*854 


1.923 


3*239 


0,801 






(0,029) 




(0*178) 


(0.226) 


(0.205) 


(0.183) 



Kote: See text for expZanation* 
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Table A, , Description of the variables, imemonicSf source of report, 
and year of measurenent: Wisoonsin brothers (N » 518) 



Mnencnic 


Description 


Source 


Year 


1. 




Respondent's Years of Schooling 


Respondent 


1975 


2. 




Respondent's Years of Schooling 


Parent 


1964 


3. 




Sib's Years of Schooling 


Sibling 


1977 


4. 




Sib's Years of Schooling 


Respondent 


1975 


5. 


OCSXCR 


Ressonc3ent*s Curr«it Occupation 


Re^Dndent 


1975 


6. 


OCSX70 


Respondent's 1970 Occiipation 


Respondent 


1975 


7. 


XOCS^CR 


Sib's Current Occupation 


Sibling 


1977 


8^ 


OCSSIB 


Sib's 1S75 Occupation 


Respondent 


1975 


9. 


WXSX70 


Sib's 1970 Cccufation 


Sibling 


1S77 



Itote: Occupation is scaled on Duncan's Sodo-E&oncaiic Index. 



Table 3; Product-JTonent correlation coefficients, means, and stardard deviations: 
Kls3onsin brothers (N - 518) 



variable 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


1. H3H)QYS 


1.000 


















2. EDAT64 


0.906 


1.000 
















3. XEDEQYR 


0.404 


0.437 


1.000 














4. SS3SD 


0.419 


0.450 


0.926 


1.000 












5. OCSXCR 


0.552 


0.525 


0.251 


0.252 


1.000 










6. 0CSX70 


0.590 


0.562 


0.300 


0.295 


0.818 


1.000 








7. JIXSJCR 


0.21T 


0.243 


0.622 


0.568 


0.264 


0.31S 


1.000 






8. UU^SiB 


0.217 


0.245 


0.627 


0.593 


0.265 


0.307 


0.815 


1.000 




9. XDCSX70 


0.228 


0.257 


0.628 


0.575 


0.247 


0.275 


0.819 


0.780 


1.000 


Mean: 


13.60 


13.38 


13.37 


la.29 


4.91 


4.88 


4.80 


4.72 


4.49 


St.Dev: 


2.09 


1.83 


2.27 


2.22 


2.44 


2.41 


2.57 


2.51 


2.54 



Kbte: Correlations are based on 518 pairs of brothers for vhcm cat^Iete data were 
available. For explanation - of nnemonics, see Table 1- convenience in 
the scaling of coefficients, values of the Duncan Sal have beer divided by 

10- i' 
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Table C. Correlations Ezzong educational actalnmencs and occupational 
statuses of siblings by sex composition of sibling pair 

Respondent Sibling 



Ed Oc Ed* , Oc* Std- dev. 
^le respondents i 

Respondent Ed — .562 . 41*6 . 272 2. 61 

Oc .545 — .285 .276 23.35 

Sibling Ed' .308 .229 — .625 2.73 

Oc' .234 .181 .529 — 24.53 

Std. dev. 2.77 23.91 2.25 19.84 -g-^1623 

Ferale resoonients 



Respondent Zd — . 482 . 467 . 248 1. 94 

Oc .455 .274 .150 20.41 

Sibling Ed' .379 .263 — .519 2.17 

Oc' .258 .208 .545 — 20.05 

Std. dev. 2.02 20,00 2.75 24.14 102&<^ 

Note: Snrries above diagonal pertain to ssse-sex siblings, 
and those below diagonal to opposite*sex siblings. 
Ve use £d and Oc for achievements of respondents and 
Ed' and Oc' for those of siblings* Base frequencies 
are given in the lever right hand comer of each panel. 
Source is Hauser, Sewell and Clarridge (1982: Table 18), 
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Table D* Means and Standard Deviations for Kalanazoo Brothers Complete 
Data Sample (W ^ 3^6 Pairs) 



Variable.. 


Mean 


S.D. 


1. 


Father's Education (PATH ED) 


9.51 


3.33 


2. 


Father's Occupation (FATH OC) 


38.33 


- 22.52 


3. 


Siblings (N SIBS) 


3.72 


2.53 


U. 


Education (ED1,ED2) 


13-20 


2.73 


5. 


Early Occupation (FJOBl i FJ0B2) 


39.51 


23.80 


6. 


Current Occupation (0CCl,0CC2) 


»»9.91 


23.17 


7. 


Respondent's Income or Earnings 
(EARN1,EARN2) 


167U6 


763»t 


8. 


Natural Logarithm of Income or 
Earnings CLN$1,LiJ$2) 


9.62 


.U5 



KOTE; The Kalanazoo measure is respondent's expected l973 annual 
earnings* Source is Olneck (1976:37)* 
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